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Folding Wings 

T HE project of constructing wings in such a way that 
they can be folded back along the fuselage is a very 
attractive one and has engrossed the attention of de- 
signers tor a number of years. The general public does not 
realise, however, how serious are the technical problems in- 
volved in the design of a folding wing truss. The stresses in 
the fittings are greatly increased by the use of such a truss 
and the structure is made considerably more complex. Ad- 
ditional external bracing members are required in small 
machines where it is desired to have the wings fold directly 
back along side the fuselage. The incorporation of a folding 
wing truss involves much less additional structure in large 
airplanes where the folding joint comes at the engine nacelle. 

Engineers are not satisfied with the conventional and obvious 
method of folding wings as a permanent expedient, and some 
very interesting work is being done to effect improvements in 
this respect. The new Sablatnig monoplane, for example, 
folds the wings by rotating each one about its front spar into 
a vertical plane and then swinging them back alongside the 
fuselage, thus securing even greater compactness than is pos- 
sible with the ordinary folding arrangement. 

On the whole, it does not seem probable that folding wings 
will endure in connection with small airplanes, as equal con- 
venience is secured with a cantilever wing which can be entirely 
removed from or replaced on the airplane in two or three 
minutes. The thick wing without external bracing affords 
an excellent solution of the problem of minimum storage space 
and quick dismounting and re-assembling. 


Report on the R-38 Inquiry 

T HE report of the court of inquiry appointed to investi- 
gate the causes of the accidental destruction of the 
rigid airship R-38, which has just been issued, confirms 
the opinion, privately expressed after the disaster, that it was 
due to structural weakness. 

The report, which is noteworthy for its frankness, states 
that the airship while flying at approximately 1,200 ft. over 
the Humber, broke in two, due to the failure of the structure 
to the rear of the after engine cars while being subjected to 

The findings of the court of inquiry confirm evidence in- 
troduced at the inquest into the disaster. They say that fire, 
probably originating from a spark from electric wires, was 
mainly responsible for the large loss of life. They note that 
a quick reversal was being made at the time of the accident, 
bringing a heavy strain on the after-portion of the hull of the 
crat't, due to the swing of the stem. 

Then the court found, among other things, that “the re- 
quirements as to maximum height and speed, together with 
limit in length imposed by the only available construction 
sheds, necessitated the utmost economy in design, and it ap- 


pears evident that in some cases there was lack of vital aero- 
dynamical information as to the effect of these modifications 
on the strength of the structure." 

The latter paragraph should be of particular interest to all 
those concerned with the development of American rigids. 
It is quite natural that the Z.R.2 disaster should have 
provoked considerable discussion as to the wisdom of having 
experimental ships for our government built abroad. It is 
equally natural for the incidental question to come up as to 
why such an important matter of policy was not thoroughly 
discussed before the disaster instead of afterward. 

The answer to this latter question can and should be made 
perfectly clear to our minds. The main issue evolved is 
simply this, whether it is better to accept as fundamental the 
foreign designs and constructions, subsequently improving 
them where possible; or if it is better to base the principal 

dental object of using foreign experience to the best possible 

There are no a priori grounds on which such an argument 
could be based. It is simply a matter of ascertaining which 
system will produce the best results. 

Free Flight Testing and the Wind Tunnel 

F REE flight testing is just beginning to come into its own 
in America, as it is being realized that much of the 
data previously obtainable only in wind tunnels can be 
secured accurately from full-scale experiments. At the same 
time, however, it would be regrettable should any serious 
rivalry arise between the advocates of free flight testing and 
the wind tunnel method, as neither can attain its full useful- 
ness without the other. Wind tunnel results are increased 
in value by the use of those scale corrections which can only 
be obtained from free flight testing, while free flight work 
must depend on the wind tunnel for determination of many 

instruments and other similar purposes. Instead of there 
being a need of growing rivalry between the two it is proba- 
ble that they will come to resemble each other more closely. 

Attention has already been given in these columns to the 
development of new types of wind tunnels designed to ap- 
proach os nearly as possible free flight conditions and elim- 
inate the necessity of scale correction. On the other hand, 
experiments have recently been undertaken by the National 
Advisory Committee for Aeronautics at Langley Field to 
determine the characteristics of wings and other objects by 
towing them below an airplane in flight, thus combining in 
free flight testing something of the simplicity and quickness 
of application of the wind tunnel test. These experiments 
should be invaluable as making it possible to fill in continu- 
ously that long gap which has previously existed between wind 
tunnel sizes and speeds and those of free flight tests. 
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Comparison of Airplane 

By R. J. Hoffman 


Performances 


In a previous paper* on the selection of wing sections the 
negligible influence of variation in section on the performance 
of an airplane has been shown. The selection has been gov- 
erned by the results of wind tunnel tests of various sections 
with an additional body resistance, lint without taking into 
consideration the scale effect. This method may be applied 
to the comparison of airplane performances. The simplicity 
of the factors employed will facilitate the investigations and 
there will result a fair estimate of performance. 

The expression , or the design factor, has a 



certain relation to the speed ratio, , where I'..., denotes 

the maximum speed, l'-i« the landing speed, W the weight of 
the machine fully loaded, and fc.fc.p. the brake horsepower of 
the power plant. Variation in efficiency of the propeller is 
assumed to be constant and therefore is neglected. 

If successive values of the design constant and the speed 
ratio for different machines be plotted on logarithmic cross- 
section paper, the former as abscissae and the latter as ordin- 
ates, it will be seen that the points obtained for any one 


machine bear a straight line relation to one another ns shown 
in the accompanying graph. 

A straight line on logarithmic cross-section paper represents 
a series of values which will satisfy an equation of the form, 

where ;/ and x are variables and c and » constants. Substitut- 
ing for V and x the speed ratio and the design constant I 
respectively the following expression is obtained: 


Evaluating c and u 


-c 


x . ... 

h.h.p. ) 
the equation the form of: 
b.h.p. 

w X 


V = 60 bJ, ' P ' X r "“ 
which may be an equation for comparing airplane perform- 
ances by making possible the prediction of the performance 

An analysis of the equation shows the speed of a machine 
to increase as the square root of the power, i.e. to double the 
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speed four times the power is required— which is contrary to 
the generally accepted cube relation. 

Two dotted lines are shown on the graph : one following the 
characteristics of an average good wing section without the 
efficiency of the propeller, the other with a propeller effieieney 
of 80 per cent. The dotted lines neither coincide with, nor are 
they parallel to, tile full line, thus showing the difference be- 
tween theory and practice in airplane performances based on 
wind tunnel tests and calculated according to the well known 
square law'. 

The conclusions reached arc that the main construction 
factors and the performances of an airplane can be formulated 
into a single relation to he used for a closer estimate of design 
and construction details, or for a convenient formula for 


Aero Club of Pennsylvania Bulletin 


An item of news of interest to the members of the Club is 
the announcement that a branch of the Fokker airplane fac- 
tory, from which came virtually all the best fighting machines 
used by Germany during the war, is a likelihood for Philadel- 
phia as the result of a recent visit to this city of a representa- 
tive of Anthony H. G. Fokker, the Hollander, who designed 
and built tile machines bearing his name. 

H. P. French, who came to the Industrial Bureau of the 
Philadelphia Chamber of Commerce, a direct representative 
of the airplane linilder was placed in contact with that organ- 
ization through Sheridan Taylor, its secretary, with some 
leading Philadelphia business men who are interested in 


View to continuing negotiations (talking to the establishment 
hero of a factory and also for the starting of a campaign of 
education to make possible commercial aviation in the line of 
freight and passenger carrying here and throughout the East. 

Hr. French said that Mr. Fokker not only was still produc- 
ing the machines of the type which Germany used during the 
war. lint also was turning his attention to greater cargo car- 
rying and passenger carrying machines. 

On September 13, word was received by several of the 
officials of the Club that one of the Fokker machines of the 
Loinhin-Paris type would fly to Philadelphia from the Mincola 
field, hurried plans for a landing field were made and the 
monoplane arrived in Philadelphia early in the afternoon 
having been in the air 75 min. from the time of its leaving 
the New York field. Later in the day it left the field of the 
Aero Service Corp. at 73rd and Elmwood Ave. and with 
Governor Allen of Kansas returned to New York. The 
machine, which was of the five passenger type, had been sent 
here to carry to New York a copy of the resolutions adopted 
at the luncheon of the Chamber of Commerce. Bert Acosta 


piloted the machine during the trip to and from Philadelphia. 

A seaplane made for Secretary of the Navy Denby was 
recently given tests at tile Philadelphia Navy Yard. Recently 
completed at the aircraft factory there, the machine was re- 
mode'ed to give greater comfort and larger passenger ac- 
commodations. 

The craft is a standard seaplane of the F5L type and was 
piloted in its tests by Commander Richardson, chief engineer 
of the aircraft factory and Lieutenant McFall. As soon as 
fully tested out the machine will be flown to Washington mid 
turned over to the Secretary. 

The stated meeting of the Club was held on evening of 
September 16 and plans were discussed whereby it is hoped 
greatly to increase the membership of the organization. The 
entertainment committee are working out plans for interesting 
meetings during the fall and winter months and lectures on 
popular subjects in connection with aeronautics will be given 
by we’l known aviation experts. Mr. Steinmetz, president of 
the Club has just returned from abroad after an extended 
trip in France and England. 


Foreign Aeronautical News 

The Netherlands Aircraft Mfg. Co. announce that during 
the period from April 14 to August 6, 1921, 212 trips were 
made on the services between London and Amsterdam, with an 
intermediate landing at the new airport at Rotterdam. The 
Fokker F3 six-passenger monoplane is the type of plane that 

It is remarkable that, on this particular line, the freight 
traflic has gradually grown of far more importance than the 
carrying of passengers, especially in the direction of London 
to Amsterdam. The cargoes carried are of the most vrried 
character imaginable, ranging from the famous diamonds from 
Amsterdam and men's underwear from London to live chickens 
and choice vegetables. 

Fokker monoplanes, which carry their big loads with a 
motor of only 220 hp., are performing, according to state- 
ments issned recently by the management of the Royal Hutch 
Air Traffic Co., entirely satisfactorily, and it is expected that 
by next Spring monoplanes of the new Fokker F IV type 
will carry ten passengers and have either Napier or Liberty 
engines, will be put into service. 

The Aero Club of Uruguay was recently founded to work 
for the benefit of national aviation. 

An altitude of 1,650 ft. has been set by official decree ns 
the lowest at which aviators may fly military aviation school 
airplanes for acrobatic performances. To fly lower than this 
altitude with Government aircraft, written permission must be 
obtained from the director of aviation. 


Canadian Airharbors 


Commercial aviation is rapidly developing on a sound basis 
in Canada and the legislation which regulates it is in no small 
measure responsible for this development. The need for 
suitable legislation to regulate commercial aviation iu this 
country is well known and suitably illustrated by the “Analy- 
sis of Aircraft Accidents” recently made public by the 
Manufacturers* Aircraft Association and published in the Sept. 
26 issue of Aviation and Aircraft Journal. We publish 
herewith the first installment of detailed descriptions of li- 
censed Canadian airharbors so that, incidentally, machines 
going to Canada from this country can make use of them, and, 
principally, so that our readers eon see fully the strides being 
made in the commercial aviation race by our northern 
neighbors. 

In this connection the part of Canadian Air Regulations 
which provides for the licensing of airharbors is interesting. 
Part III, Sections 18 to 32 inch read as follows : 


18. No place, building, or work shall be used ns an airhnrbor 
unless it has been licensed as herein provided. 

11). Licenses to airharbors may be issued by the Air Board 
and may he made subject to such conditions respecting the 
aircraft which may make use of the airharbor, the mainten- 
ance thereof, the marking of obstacles in the vicln'ty which 
mnv lie dangerous to flying and otherwise, as the Air Board 

20. A fee of ten dollars shall be payable for a license for 
an airharhor. 

21. The license of an airharbor may be suspended or can- 
celed by the Air Board at any time for cause and shall cease 
to he valid two weeks after any change in the ownership of the 
airharbor, unless sooner renewed to the new owner. 

22. Every licensed airharbor shall be marked by day and 
by night as may be from time to time directed by the Air 
Board. 

23. The owner of any licensed airharbor shall be permitted 
to charge for the use of the harbor or for any services per- 
formed only such fees as have been approved by the Air 
Board for such airharbor. The tariff shall be prominently 
posted up at the airharbor. 

24. No prison shall without authority of the Air Board : — 
f a ‘ mark any unlicensed surface or place with any mark or 
display any signal calculated or likely to induce any person 
to believe that such surface or place is an airharbor or emer- 
gency alighting ground. 

(b) knowingly use or permit the use ns an airharbor of any 
unlicensed place. 

U’l knowingly use or permit the use of an airharbor for any 
purposes other than those for which it has been licensed. 

( d ) The onus of proving the existence of any authority or 

26. No water-craft slia'l cross or go upon Hint part of the 
water area forming part of any seaplane station which it is 
necessary to keep clear of obstruction in order that flying 
machines may take off and alight in safety, having regard to 
the wind and weather conditions at the time, and every' person 
in charge of a water-craft is guilty of a breach of these regu- 
lations if such craft crosses or goes upon such area after 
rensonnb'e warning by signal or otherwise. 

26. There shall be kept at every licensed airharbor a 
register in which there shall be entered immediately after the 
alighting or taking off of an aircraft a record showing the 
nationality and registration marks of such aircraft, the name 
of the nilot and the hour of such alighting or taking off. 

27. Every licensed airharbor. and all aircraft and the goods 
there'n shall be open to the inspection of any customs or 
immigration officer or any officer of or other person authorized 
by the Air Board, but no building used exclusively for pur- 
poses relating to the construction of aircraft or aircraft 
equipment shall lie subject to inspection except upon the 
spec : al written order of the Chairman or Vice-Chairman of the 
Air Board. 

28. It shall be a condition of every license to any airharbor 


that in case the Govcrnor-in-Council declares that a national 
emergency exists or is immediately apprehended, the owner of 
such airharbor shall comply with such directions, if any, with 
respect to the use of the airhnrbor as may be given by the Air 
Board or an officer of the Canadian Air Force, subject only 
to the payment of such compensation as may be provided by 

29. At every licensed airharbor the direction of the wind 
shall be clearly indicated by one or more of the recognized 
methods, e g., alighting tee. conical streamer, smudge fire, etc. 

30. At every licensed airdrome and seaplane station there 
shall by dnv be a flag hoisted in a prominent position wliicn 
shall indicate that if a living machine about to alight finds it 
necessary to make a circuit or partial circuit such a circuit shall 
be left-handed (anti-clockwise) or right-handed (clockwise) 
according to the color of the flag. A white flag shall indicate a 1 
right-hand circuit, i.e., that the flag is kept to the right side 
or side which carries the green light of the aircraft, and a red 
flag slia’l indicate a left hand circuit, i.e., that the red is kept 
to the left s-dc or side which carries the red light of the air- 

31. At every airdrome and seaplane station licensed for use 
by the public at night there shall at night be exhibited a 
red light to indicate a left-hand circuit or a green light to 
indicate a right-hand circuit. 

32. Every licensed airdrome shall be considered to consist 
of three zones when looking np wind. The right-hand zone 
shall be the taking-off zone and the left-hand shall be the 
alighting zone. Bytween these two there shall be a neutral 
zone. If the center of the airdrome is marked, the taking off 
and alighting zones shall commence fifty yards to the right and 
left respectively of the center of such mark. 

The word “n : rlmrbor” ns used in Canadian Air Regulations 
applies to airdromes for heavier and lighter-tlian-air craft and 
seaplane stations. In referring to the accompanying table 
of ground markings the columns should be read from 1 to 5, 
inclusive, from left to right ; and the rows from a to f, inclu- 
sive, from top, to bottom. Thus for example, a commercial 
airharhor under 300 yd. would he marked by the symbol shown 

in l,e. 

Alberta 

Lake Minnetranka. Alta. Commercial seaplane station. 
Situated 7 miles N.N.W. of Banff, Alta. ; and 3 miles W. of 
Bankhead. Alta. Latitude 51 deg. 15 min. ; longitude 115 deg. 
25 min. Altitude 4800 ft. above sea level. Local magnetic 
variation 26 deg. 0 min. E of X. Maximum dimensions for 
landing — 1000 yds. x 5 miles. Licensed for use by day only 
and marked with an equilateral triangle, each side of which 
is 3 ft. wide and 25 ft. long (inside measurement), thus: 5,e. 

Te’ephone — Bankhead line, ring one long and two shorts. 
Water and fuel supply. Facilities for repairs — poor. No 
machine accommodation. Ava :, nh’e communication to City 
of Banff— taxis and motor buses. Good gravel road. 

L’ cen see — A. W. Faulkner. Box 84, Banff, Alta. 

License No. 45. Issued 27-6-21. 

Bonwess Park. Alta. Commerc : al airharbor. Situated 6 
miles west of Calgary, Alta. Latitude 51 deg. 06 min.; longi- 
tude 114 deg. 13 min. Altitude .3765 ft. above sea level. Local 
magnetic variation — 25 deg. E of N. Maximum dimensions 
for landing — 300 yds. square. Licensed for use by day only 
ami marked with a triangle divided by a cross into four ap- 
proximately equal parts, thus: I.e. 

Directional wind indicator on hangar; telephone number 
3505. Water and fuel supply. Facilities for minor repairs 
only. Accommodation for two light machines. Available 
communication to the City of Calgary — electric railways, 
adi- lining airdrome. Dirt, and asphalt road. 

L'Censee — McCnll-Hanrahnn Aero Service, 515 Grain Ex- 
change Bldg., Calgary. Alta. 

License No. 43. Issued 2-6-21. 

fl ir]h Jticer, Alta. Commercial Airharbor. Situated 2’/£ 
miles N.E. of town of High River, Alta. Latitude 50 deg. 
36 min. ; longitude 113 deg. 51 min. Local magnetic variation 
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24 deg. 2 min. E of N. Altitude .3394 ft. above sea level. 
Maximum dimensions for landing 600 x 800 yards. Licensed 
for use by day only and marked with a triangle with a circular 
dot in the center, thus: 4,c. 

Directional wind indicator on pole near hangar. Telephone 
number High River 187. Telegraph and telegraphic address — 
Air Board Station, High River, Alta. Water and fuel supply. 
Repair facilities for D.H-4’s and Rolls-Royce engines. Ma- 
chine accommodation and a handling party stationed on the 
airdrome. Available communication to the town of High 
River — Motor transport, graded dirt roads. 

L : censee — The Air Board, Ottawa, Ont. 

License No. 41. Issued 7-5-21. 


Hanna, Alta. Commercial airharbor. Situated % mile! 
S.E. of town of Hanna, Alta. Latitude 51 deg. 38 min.; 
long-tude 111 deg. 56 min. Altitude 2677 ft. above sea level. 
Local magnetic variation 24 deg. 05 min. E. of N. Maximum 
dimensions for landing — under 300 yds. Licensed for use by 
day only and marked with a triangle divided by a cross into 
four approximately equal parts, thus : l,e. 

Directional wind indicator on hangar. Telephone connection. 
Telegraph and telegraphic address— Holbrook & McLeod. 
Hanna, Alta. Water and fuel supply. Facilities for minor 
repnirs to Curtiss J.N.-4’s. Accommodation for one machine. 
Available communication to town of Hanna — motor transport, 
good roads. 



Lcthhridye, Alta. Commercial airharbor. Situated at Leth- 
bridge Exhibition Grounds, 2 miles east of the City of Leth- 
bridge. Maximum dimensions for landing — 600 x 800 yds. 
Licensed for use by day only and marked with a triangle 
containing a circular dot in the center, thus : 4,e. 

Directional wind indicator on hangar. Telephone connec- 
tion. Telegraph and telegraphic address — Lethbridge Aircraft 
Co., Ltd., Lethbridge, Alta. Water and fuel supply. Facili- 
ties for minor repairs only. Hangar accommodation. 
Available- communication to the City of Lethbridge — motor 
transport, good roads, electric railway V> mile W. of airdrome. 

Licensee — Lethbridge Aircraft Co., Ltd., Lethbridge, Alta. 

License No. 35. Issued 28-8-20. 


Licensee — Holbrook & McLeod, Hanna, Alta. 

License No. 7. Issued 10-5-20. 

Edmonton, Alta. Commercial airharbor. Situated on St. 
Albert trail 3‘/ 2 miles N.W. of Edmonton, P. O. Latitude 
53 deg. 35 min.; longitude 11.3 deg. 33 min. Altitude 2215 ft. 
above sea level. Local magnetic variation 27 deg. 0 min. E -if 
N. Maximum dimensions for landing — under 300 yds. Li- 
censed for use by day oply and marked with a triangle divided 
by a cross into four approximately equal parts, thus : l,e. 

Directional wind indicator on hangar. Telegraph and tel- 
egraphic address — May-Gorman Aeroplanes Ltd,, 10327 99th 
Ave., Edmonton, Alta. Telephone connection. Water and 
fuel supply. Facilities for minor repairs only. Hangar ac- 
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Parachutes * 


By Major T. Orde Lees 
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r casualties arc due to accidents happcn'ng on 

... „.ound when taking-off or landing, collisions with 

terrestrial objects in fogs, or through engine failures and by 
stalling. There have been a great many accidents where no 
type of parachute at present on the market could have availed 
the aviators. No existing parachute would have saved Sir 
John Alcoek or Major McCudden, V.C., for example. 

It is quite a mistake to suppose that parachutes cannot be 
used with the machine in any position. They can be so used. 
The Germans so used them. What is good for military 
machines in the matter of life-saving equipment should surely 
be as useful on passenger aircraft. 

Parchutes on Civil Aircraft 

So far parachutes have not been made compulsory on any 
form of civilian aircraft. Until compelled by legislation aerial 
transport companies are not likely to reduce their useful 
carrying capacity by the voluntary provision of parachutes. 
Commercial always over-ride humane considerations until 
Parliament acts. If aerial transportation could be earned 
out at about half the cost of railway transport, parachutes 
would, no doubt, be fitted at once as a commendable refine- 
ment to every civil machine, if only on nccount of the attrac- 
tive reduction in personal premiums already offered by certain 
insurance companies where parachutes form part of the 

6,1 As* soon as insurance companies are convinced that para- 
chutes are a reliable means of life-saving, reduction of pre- 
miums should go far toward cost of parachutes. “Wheels 
and Wings" already quotes a substantial rebate if parachutes 
are fitted. 

At present, seeking for plausible objection, but possibly 
prompted by motives of economy, it is not infrequently 
argued that the provision of parachutes would unduly empha- 
size the potential danger of flying, i 


podients of inventors to produce a folding bicycle. The pi ' 
records, especially those of the American office, abound 
crude ideas for salving a part of the entire airplane by n 
of a parachute shown generally in the accompanying drawings 
as of hopelessly inadequate size. Strange to say, of the thru 
or four hundred patents I have examined the vast majority 


Great Nassau balloon when it ascended. The sudden release 
of so great a weight caused the balloon to bound up many 
thousands of feet. The discharge of gas from the neck nearly 
asphyxiated the occupants. 

Cooking’s misadventure, although without practical, other 
than negative value, is the most interesting parachute exper- 
iment as it was made with a theoretically efficient type. The 
collapse was due merely to bad workmanship. 

Wise, a really splendid American aeronaut, demonstrated 
the possibility of such parachutes, not with himself but v 






n daring for he : 


Wise 


e into the net. This can practically al 
* occur when a spherical balloon bursts, y 
lent height and that the neck line is not 
can be untied. 
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Bosch Has Big New Building in New York 

the American Bosch Mcgneto Corp., of Springfield, Mass. 
Tills building stands at 17-23 West 60th Street, has ten stories 
and mezzanine and is thoroughly modern in every detail. It 
is of fire proof construction, being built of steel, stone and 
concrete throughout. 

The American Bosch Magneto Corp. will occupy tour com- 
plete floors of the building. A large service station and instal- 

stock room will occupy the ground floor. 




SAN FRANCISCO. CALIFORNIA 
EARL P. COOPER AIRPLANE & MOTOR CO. 

' checkerboard airplane service 

FOREST PARK, ILLINOIS 

One ol the largest and best equipped flying fields 
in the United States. 

CURTISS-INDIANA COMPANY 

Kokomo. Indiana 

ALL TYPES OF CURTISS PLANES. 

GULF STATES AIRCRAFT COMPANY 

SHREVEPORT, LA. 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST„ BOSTON. MASS. 

WHITE BEAR LAKE, MINN. 
Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 

AEROMARINE AIRWAYS, INC. 

!nclo^"”"ly'ing Boato. ^iJhUeeing Tou^*!”nJhla 0, to" Shorn 
and Lake Resorts 

CURTISS FIELD. GARDEN CITY. LONG ISLAND 
KENILWORTH FIELD. BUFEALO. N. Y. 

FLYING STATION. ATLANTIC CITY, N. J. 
CURTISS AEROPLANE & MOTOR CORPORATION 

DAYTON, OHIO. 

JOHNSON AIRPLANE & SUPPLY CO. V 

OREGON 

LAND OR WATER FLYING 
OREGON, WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

PHILADELPHIA AERO-SERVICE CORPORATION 

636 Real Estate Trust Building, Philadelphia. 

ir/ACOAS/A R T lss WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

^ CILLES' W E. U MEISENHEIMER ^ ^ 

If you are one of the companies in your state haems first 

special Rights' you* shoiThT rej muotod fn °WHERE*T0 FLY 
each week. 

26 Consecutive Insertions $20.00 
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AN AUTHORITATIVE STATEMENT FROM A LEADING NEW YORK CITY NEWSPAPER ON THE RE- 
MARKABLE RECORD OF AEROMARINE AIRWAYS PASSENGER SERVICE 


Here is what the Editor of the New York Evening Mail had to say 
on the subject in a leading editorial printed in that newspaper on 
Friday, August 26, 1921. 



Aeromarine 
Flying Boats 


in the hands of operating com- 
panies are demonstrating daily 
the safety and profit of flying 
boat transportation. 

The Aeromarine Navy H-S-2-L 
flying boats at their present low 
prices and with their low operating 
cost of about $16.00 per flying hour 
(covering fuel, pilot and mechanic) 
and their carrying capacity of six, 
allowing a possible revenue of from 
$250 to $300 per flying hour are the 
best aviation buy in America to-day. 


We are taking orders r 
spring delivery. 


r for 


W rite for catalog and dealers proposition 


AEROMARINE 

ENGINEERING & SALES CO 


TIMES BUILDING 


NEW YORK 


AEROMARINE" 


AVIATION 


Off the Press 
NOVEMBER 15th. 


October 17, 1921 


NEW BOOK 

AIRPLANE ENGINE 

ENCYCLOPEDIA 

By GLENN D. ANGLE 

In charge of the Design of Airplane En- 
gines for the United States Air Service. 


An alphabetically arranged authoritative compilation of all available data on the 
world's airplane Engines that have been developed up to the present time. 

approximately 

500 illustrations 800 different models and 600 pages 


Limited Edition 


First Orders Given Preference 

No Books On Approval. 


$ 7 - 

AIRPLANE ENGINE 
ENCYCLOPEDIA 
COMPANY 

930-931 Reibold Bldg. 
Dayton, Ohio 


/ 

/ AIRPLANE 
ENGINE 

/ ENCYCLOPEDIA 
v? CO. 

930-931 Reibold Bldg. 
Dayton, Ohio 

Enclosed please find seven (7) 
dollars and fifty (50) cents for 
which mail me post-paid one of the 
first copies of your new and complete 
-• AIRPLANE ENGINE ENCY- 
. CLOPEDIA off the press Nov. 1 5th. 

Name 

Street 

City State 


October 17, 1921 
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COX - K.LEMIN AIRCRAFT CORPORATION 

Consulting, Designing and Constructing Engineers. 

Telephone Flushing 3682-J College Point, L. 1. Telephone Flushing 1800 

For immediate delivery, can be inspected in our shops 

STANDARD-MERCEDES 

Brand new, three place Standard with New Mercedes motor. Motor is rated at 160 
h.p. and develops close to 200 h.p. Repo t*. of pilot show perfect balance, great 
speed and climb. Completely equipped with instruments, and finished in every detail. 
Price F.O.B. Factory $ 3500.00 

D.H.-6 BENZ 

New DH-6 with new Benz. The Benz, six cylinder motor is rated at 120 h.p. and 
delivers 1 50 h.p. The combination makes a real two or three seater, which is in a class 
by itself as regards performance, general flying qualities and price. 

Price F.O.B. Factory $ 2500.00 

MOTORS 

Mercedes, Benz, and Isotta-Fraschinis at reasonable prices. 

AIRCRAFT MATERIALS and accessories. 

Write for prices, and specifications. ALL inquiries promptly dealt with. 

IT rite in and state your requirements. 




"GSXe T aird Swallc 

1 ^America's First Commercial -Ai\ 

* 4,500 


ow 

rplane" 


NOW 






F.O.B. 
WICHITA, KANS. 


I NCREASED production enables us to announce this reduction, effective immediately. At this price 
The Laird Swallow will be the most wonderful buy in America today. Brand new in every detail- 
built in our own factory, powered with the OX5 motor, carrying three passengers with full load of fuel 
and baggage— Magnificent in performance— remarkably low upkeep and operation costs. 

Our new sales plan will be most interesting to every person interested in aviation— Write for 
details and booklet— 


E. M. LAIRD COMPANY 

MANUFACTURERS 
WICHITA, KANSAS 
General Sales Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 
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Learn to Fly on Mayer Aircraft 
j Corp. Field, 

Bridgeville, Pa. 



k NON-TEAR 


Aero-Cloth 


A SAFE CLOTH for FLYING 


For Particulars Apply to 

WELLINGTON SEARS & CO. 


Forth Street. New York 


CANUCK 

AND 

0X5 ENGINE SPARE PARTS 
IMMEDIATE DELIVERY 
CJLL. PROPS. $15 PARAGON PROPS. $36 

ROME - TURNEY RADIATORS $26 
ALSO COMPLETE ASSORTMENT OF STANDARD UTIUTT PARTS 
GET OUR PRICES BEFORE ORDERING 


HARTSHORN STREAMLINE WIRES 

Assembled with Hartshorn Universal Strap Ends make the 
Ideal Aeroplane Tie Rods— diminished wind resistance 


Trophy. Four of the first 


LEARN TO FLY! 

E RALPH C. 


PILOTS Receive 55000 Per Tear and Up 

ENROLL NOW I 

the' R ALP h‘“c rVlGGIN^S CO. 

Dept. 20S. 140 N. Dearborn Street Chicago, H 


The Spark Plug That Cleans Itself 

B. G. 


tiers to the U. S. Arm 


ir Service & the U. S. 1 


THE B. G. CORPORATION 

33 GOLD STREET 

NEW YORK CITY U. S. A 


EDWARD P. WARNER 

Consulting Aeronautical Engineer 


Mass. Institute of Technology 

Cambridge, Mass. 


October 17, 1921 AVIATION 
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TRUMENTS 


THE LAWRENCE SPERRY AIRCRAFT CO , INC. 

Farmingdale, Long Island, New York 

Phone: Farmingdale 133 


AIRCRAFT COMPASS 


WRITE FOR INFORMATION 

PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


WRITE FOR OUR 
SPECIAL PRICE LIST 

CANUCK, JN., AVRO 
AND OX-5 PARTS 
£RI£S6N AIRCRAFT LIMIT 

129 KING. ST, EAST. TORONTO. CANADA 



H S 2 L - FLYING BOATS 

LIBERTY MOTORS - New and Used - LOWEST PRICES 


Complete Stock of New Parts and Spares 
Overhauling - Assembling and Repairing 

SEABOARD CONSOLIDATED AIR LINES, Inc. 

ENGINEERING DEPARTMENT 


Executive Offices 
no W. 40th St. 
New York City 


Eastern Factory and 

Telephone - Bryant Assembling Plant 

8309 North Beach, L. I. 


WANTED: 

Propeller Maker, only experienced aircraft 
man need apply. 

G. ELIAS & BRO. Inc. 

965 Elk St., Buffalo, N. Y. 


PHENIX FIREPROOF DOPE 

PRICES HAVE BEEN REDUCED. 

The FIRE HAZARD will be reduced by using Phenix Fire- 
proof Dopes and Paint. 

Get our prices of regular Acetate and Nitrate Dopes mixed 
to Navy Specifications. 

PHENIX AIRCRAFT PRODUCTS CO., 

Williams ville, N. Y. 


AIRCRAFT YEAR BOOK 

1921 

GARDNER, MOFFAT CO. INC. 

225 Fourth Ave. New York 


IMPORTED COMMERCIAL AERIAL CAMERAS 

Latest model brand new 7" x 9" GAUMONT CAMERA 
20" f 76.3. Krauss Lens, 1 2 plate automatic magazine, suitable 

for mapping and obliques 500.00 

Extra 12 plate automatic magazines 40.00 

5" x 7" GERMAN ICA CAMERA, 13" f/4.5 Voigtlander 
Heliar Lens including four all aluminum plate magazines 

400.00 

FAIRCHILD AERIAL CAMERA CORPORATION 

136 WEST 5a STREET NEW YORK CITY 


PRICED FOR A QUICK SALE 

One Lincoln Standard Tourabout with Detachable En- 
closed Cabin ........ $3,900. 

One Lincoln Standard Speedster ..... $3,909. 

These planes are in splendid condition Motor 150 HP. 

American Hispano just overhauled. 

One Canuck now being rebuilt completely $1,600. 

HAMILTON AERO MFG. CO. Milwaukee, Wi«. 


CURTISS SHIPS FOR SALE 

$500.00 AND UP 

CURTISS EASTERN AIRPLANE CORP. 

130 S. 15th St. Phila., Pa, 


WANTED 

Airplane, not covered, either Canuck JN4-D or Curtiss- 
Standard, without motor but ready for Curtiss OX-5. 
Must be in good condition and cheap. ADDRESS: 

LOTTIE SCHERMERHORN 
Eyota, Minn. 


SUPPLIES - “CANUCK” “JN” “OX5” 


IMMEDIATE SERVICE 

Our large stock is positively the most complete in the States. 
When you order it from us you get it. No time lost from par- 
tial shipment. All materials guaranteed new and unused. Write 
for special season price list. 


AMERICAN AIRCRAFT, INC. 

AERODROME BALTIMORE, MD. 

LOGAN FIELD, MD. STATION T. BOI 104 DUNDALK, MD. 


ACETATE AEROPLANE DOPE 

Eastman, Clear Acetate Dope, Code No. 41, in 50 gaL ; steel drums; 
at less than ONE HALF MANUFACTURERS PRICE. This 
dope is approved by the Engineering Division, Air Service, McCook 
Field, for use on Gov’t., Contracts, and all purchasers of this Dope 
will be notified by the above Department of this approvaL 

BRAMER-KELLY-CANFIELD CO., 

134-1SA St. BUFFALO, N. Y. 


WRITE for INFORMATION 

About this Directory Advertising 

ITS BRINGING RESULTS 


